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	Pitched roof

There are 2 options, insulating between the ceiling joists and between the rafters. 

Between ceiling joists

· Building Regs Part L require a U Value of 0.16 if roof being replaced.

· Mineral wool most common:

Either glass or rock wool. Need depth of 250mm for BRegs. Usually quilt laid between the joists to 100mm and 150mm laid on top.

Alternative- blown loose fill mineral wool, particularly used where difficulty of access. Same depth, 250mm. Need specialist contractor.

· Recycled material can be used: 

Cellulose fibre, which is loose fill, made from 100% re-cycled paper and can be applied by hand, or blown using specialist contractor. Only recommended where roof is felted. Needs depth of 230mm to meet BRegs

Advantages: Non-toxic and non-irritant and uses little energy to make. Breathable, it absorbs more moisture, there is easy access to electrics etc.

Disadvantages: costs of material typically £4.00/m2, compared with about £1.70 /m2 for mineral wool quilt. May be problem with draughty roof space. 

· Important for all types of insulation to ensure that there is a 10mm gap at eaves. Eaves ventilator should be fitted to ensure cross ventilation and prevent condensation. Older roofs probably do not have such eaves ventilators.

· If breathable roofing felt is used it may be possible to dispense with eaves ventilation, although care must be taken to prevent ingress of water vapour into the roof space.

· Unless using granular insulation, electrical cables should be laid above insulation to prevent over heating and for access.

· Insulate and draughtstrip loft hatch

· Insulation should be taken over the wall plate to prevent cold bridging.

· Insulate cold-water storage tanks and pipes. Don’t insulate under tank unless it is raised well above the rafters, to prevent freezing.

· If loft needs to be decked for storage, polyfoam supadeck can be laid on top of the ceiling joists (filled with 100mm mineral wool, or cellulose fibre). This is a laminate of rigid extruded polystyrene and moisture resistant tongue and grooved chipboard. 

Between rafters

· Building Regs: U Value 0.16 where possible, otherwise 0.2 to be aimed for.

· 0.16 U Value can be achieved by:

 fitting 50mm mineral wool batts between rafters and overlaying 100mm urethane or phenolic foam or 

fitting 130mm urethane foam between rafters, if depth of rafters will allow.

· 50mm gap must be maintained behind insulation for ventilation. If breathable roofing felt used, can dispense with this gap. Vapour control barrier (usually 500 gauge polythene) to be laid on ceiling side of insulation to prevent interstitial condensation.

Attic rooms

· Sloping ceiling: Insulation between rafters as above. 

· Horizontal ceiling: Insulation between ceiling joists as described above. 

· If not practicable to remove existing ceilings, a lower U Value of 0.2 can be aimed for, by fixing insulation backed plasterboard through existing ceiling.

· Stud walls: 150mm mineral wool quilt or cellulose fibre between timber studs. May need extra batten to increase depth.

Flat roof

· B Regs require U Value of 0.25

· Construction should be either: 

Warm deck with insulation between decking and membrane, or

Inverted warm deck with insulation above membrane, with a layer of ballast on top of insulation to secure it.

· Only economical to be carried out when replacing the roof.

· Rigid insulation boards to be used, for example extruded polystyrene rigid boards, 900mm thick with timber warm deck, or 120mm with inverted deck

· Vapour control barrier to be laid under insulation.

WINDOWS

· If window and frame is replaced needs to comply with Building Regs:

Windows should be draught sealed. Trickle vents should be incorporated in top of frame.

· Recommended that gap between frame and reveal is filled with expanding foam to increase thermal potential.  

Timber and PVC window frames:

2.0 U Value is required. Can be achieved with double glazed unit with minimum 16mm air gap (or 12mm argon filled gap), glazed with hard coated low e-glass, or otherwise consult table given in Building Regulations. 

Metal frames:

2.2 U Value is required. Can be achieved with minimum triple glazed unit with 16mm air gap glazed with hard low-e glass, or double glazed with 12 mm argon filled gap, glazed with soft low –e glass, or otherwise consult Building Regulations. 

Low-e means low emissivity glass, which has a microscopically thin coating of metal or metal oxide applied to one side that reflects long wavelength radiation produced within the room, but lets in short wave solar radiation, so reduces heat loss. 

Sustainable issues: 

· PVC windows have very poor environmental considerations. They have a high-energy intensity of manufacture and cannot be recycled. Toxins e.g. dioxin are emitted on manufacture and also on disposal, either through incineration or landfill. Although they may not need much maintenance, they cannot usually be repaired.

Where low maintenance windows are needed e.g. in high-rise blocks, composite windows can be used with timber frame and aluminium or plastic layer on external surfaces.

· Primary aluminium manufacture is also highly energy intensive although less so for recycled aluminium. Windows and doors have about 30% recycled metal, but still a high overall environmental impact.

.

· Timber windows are made from renewable material and do not need much energy in manufacture. Should ensure it is sustainable and locally grown e.g. tropical hardwoods entail more transport related energy input. Certification by Forestry Stewardship Council can provide proof of acceptable forestry practices www.fsc-uk.org. Can potentially last longer than PVC windows- up to 50 years, compared to 25-30 years for PVC.
  

DRAUGHTSTRIPPING

Two categories:

· Compression seals fixed where moving edges of door or window are butted together. Can be very effective. Can be a problem with existing windows due to varying gap around frame. 

Quattroseal is a product that requires a mastic solution to be fixed on the window - the area where it meets the frame.  A protective tape is fixed against the inside of the window frame and the window is shut gently against the frame and left to dry.  After a few hours the mastic will dry and the tape is removed.  The result is a strip of mastic that fits exactly in the gap between the window and the frame
· New windows should be factory fitted with draught seals. 

· Seals that are mounted on the surface, usually a wiper seal, which moves against door or window to close the gap. A carrier, which holds the seal, made of plastic or aluminium is fitted to the frame with pins, staples or an adhesive. Can easily cope with varying gaps by adjusting position of carrier.  

· Should comply with BS 7386: 1997 

HEATING
Gas central heating

· This is preferred option.
· From 1st April 2005, Part L of Building Regs requires that where a gas boiler is installed in new and existing dwellings, it should be a condensing one, SEDBUK A or B rated, unless there are exceptional circumstances that make this impracticable or too costly. Care should be taken with siting of the flue to ensure there is no nuisance from pluming of steam. The condensate pipe can discharge to the foul or rainwater drainage. Should not be connected to u bend of sink, due to possibility of surcharging. 

· Boiler should be correctly sized according to heating and hot water requirements.

· Combination boilers suitable for smaller households. Problems with lower flow rate, particularly if more than one appliance used. Supplied direct from rising main.

· Regular boilers utilise hot water cylinder for hot water supply. Cylinder can be vented which are supplied from cold water storage tank, or more modern ones are un-vented, supplied direct from rising main, so higher water pressure.

New cylinders should be high performance cylinders that have a rapid heating coil, with factory applied foam insulation. Cylinder should have a thermostat wired to boiler, set to about 60 degrees C. Cylinder should comply with BS1566 and BS3198 for vented and BS7206 for un-vented.

Jacket insulation should only be used for insulating existing hot water cylinders and should be at least 80mm depth.

Primary pipework between cylinder and boiler should be insulated. 

· Should have full heating controls: room thermostat, programmer, TRVs (no TRV in room where room stat is) 

Automatic bypass valve should be incorporated, which controls water flow in accordance with water pressure. 

B.Regs require that programmer should independently control hot water and central heating. However, only digital timers will do this. It may be more appropriate to install mechanical timers for elderly people, but these don’t allow independent hot water and central heating control.

The recommended best practice for CheSS, is for a programmable room thermostat. These are difficult to understand how to use, particularly for the elderly. Mechanical dial types are preferable. A wireless room stat can be used so wires are not needed, but again these are digital and not easy to use for an elderly person.

· If replacing boiler, the system should be drained and flushed. An old boiler may have gravity circulation to hot water cylinder. System should be upgraded to be fully pumped for heating and hot water, incorporating additional pipework and motorised valve. The wiring to the boiler and pump must be fully interlocked with hot water cylinder thermostat and room thermostat to ensure the boiler does not fire when there is no demand for heat.

· On completion, the system must be commissioned in accordance with the manufacturer’s instructions. These instructions will be specific to the particular boiler and/or hot water storage system. The B. Regulations specifically state that a Benchmark logbook can be used as a ‘commissioning certificate’ and must be completed by an approved competent person (Corgi-registered).

Storage Heaters

· Substantially higher fuel costs and CO2 emissions than gas central heating, although capital and maintenance costs lower. 

· Less responsive to change in demand. Should incorporate an automatic charge control to adjust the charging of the heater according to the temperature of the dwelling. Rate of heat release controlled by mechanical damper, which can be thermostatically controlled. A booster fan makes it more responsive and this can also be thermostatically controlled. 

· Connect to a low tariff off peak-metered supply. 

· May need some supplementary direct acting heaters, particularly if property is occupied during day and evening. Direct acting heaters should have thermostatic control. A combination storage heater is available, which incorporates a direct acting heater. 

· Can have central programmer that gives independent time and temperature control

· Range of sizes of storage capacity, which are quoted as kW hours. A typical one would be 3.4kW  

· The new Decent Homes standard for thermal comfort requires either a gas or oil programmable central heating or storage heaters or programmable LPG or solid fuel central heating.

Immersion Heaters

May be used for hot water if heating is by electric. On peak immersion very expensive. Dual immersion heaters should be used, with one at low level using over night tariff and higher-level one using on peak electricity for top up as required. 

Heat Pumps

· In the UK the earth, a few metres below our feet, keeps a constant temperature of about 11 12C throughout the year.  Because of the ground's high thermal mass, it stores heat from the sun during the summer. Ground source heat pumps (GSHP) can pump this heat from the ground into a building to provide space heating and, in some cases, pre-heating domestic hot water. F or every unit of electricity used to pump the heat, 3-4 units of heat are produced. As well as ground source heat pumps, air source and water source heat pumps are also possible.

How does it work?

There are three important elements to a GSHP:

• Ground loop - comprises lengths of plastic pipe buried in the ground, either in a borehole or a horizontal trench. The pipe is a closed circuit and is filled with a mixture of water and antifreeze, which is pumped round the pipe absorbing heat from the ground.

• Heat pump - although we may not know it, heat pumps are very familiar to us. Fridges and air conditioners are all examples. A heat pump works by using the evaporation and condensing of a refrigerant to move heat from one place to another. In this case, the evaporator (e.g. the squiggly loop in the cold part of your fridge) takes heat from the water in the ground loop; the condenser (the hot thing on the back of your fridge) gives up heat to a hot water tank, which feeds the distribution system. A compressor, which uses electricity, (this is what makes the noise in your fridge) moves the refrigerant around the heat pump. It also compresses the gaseous refrigerant to increase the temperature at which it condenses, to that needed for the distribution circuit.

· Heat distribution system - consists of underfloor heating or radiators for space heating and water storage for hot water supply. Some systems can also be used for cooling in the summer.
Are there any environmental impacts?

The main environmental impacts are:

• Pollution from using grid electricity generated through fossil fuel. Measures can be taken to reduce these impacts - for example, you could purchase dual tariff green electricity from a number of suppliers. However, even if ordinary grid electricity is used to run the compressor, the system will still produce less CO2 emissions than even the most efficient condensing gas or oil boiler with the same output.

• Use of refrigerants in the system. Refrigerants are present in GSHP systems and can pose a threat to the environment through being toxic, flammable or having a high global warming potential. However, new types and blends of refrigerants with minimal negative impacts are being developed. A correctly fitted system will also greatly reduce the potential for leakage, which is why using a professional installer is highly recommended.

Water Source Heat Pump

· The scheme is a heat recovery system based on a heat pump that utilises waste energy. The system includes water-source heat pumps for each thermal zone, a heat rejecter such as a dry-air cooler and a heat injector such as a boiler. These provide a means of rejecting excess heat or adding heat as required. The rejected heat from units working in a cooling mode enters the water loop, where it can provide a source of heat for units working in heating mode. This is very useful in spring and autumn when part of the building may require cooling and another part needs heating. It is also particularly appropriate for the north/south layout of the building.

· Ambient air is free and widely available, and it is the most common heat source for heat pumps. Air-source heat pumps, however, achieve on average 10-30% lower seasonal performance factor (SPF) than water-source heat pumps. This is mainly due to the rapid fall in capacity and performance with decreasing outdoor temperature, the relatively high temperature difference in the evaporator and the energy needed for defrosting the evaporator and to operate the fans. 

· In mild and humid climates, frost will accumulate on the evaporator surface in the temperature range 0-6°C, leading to reduced capacity and performance of the heat pump system. Coil defrosting is achieved by reversing the heat pump cycle or by other, less energy-efficient means. Energy consumption increases and the overall coefficient of performance (COP) of the heat pump drops with increasing defrost frequency. Using demand defrost control rather than time control can significantly improve overall efficiencies.
Barriers:

· Costs 

· Regarded as a new  technology

CHP

· Expected to be more viable as fuel prices increase

· Social Housing is the most viable option

· Combined heat and power (CHP) is the production of electricity and useful heat in a single process. In CHP plants the heat produced during the generation of electricity can be put to good use, rather than being wasted. 

· CHP plant generates useful energy, at the point of use, in the form of both electricity and heat, with an overall efficiency of typically up to 80%.

· CHP should always be considered when: 

1. designing a new building, 

2. installing new boiler plant, 

3. replacing/refurbishing existing plant, 

4. reviewing electricity supply, 

5. reviewing standby electrical generation capacity or plant, 

Micro CHP

Not available as yet.  Benefits are highlighted in the table below
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Barriers:

· Less favourable as gas prices increase

· Requires detailed feasibility study often organised by external consultant.

Radiator Panels

· Retrofit option

· Cost effective

· Best fitted by a professional

· Should be fitted to a radiator installed against an outside wall

· A strong glue/mastic product is best for fixing against a wall

Panel(s) should fixed to correct size i.e. not larger than the surface area of the radiator.

Barriers:

Professional installation required
Solid Wall

· To thermally upgrade solid and cavity masonry or timber frame walls internally where there is sufficient space to create a cavity between the insulation board and the dry lining. This technique features a simple method of vapour sealing, using aluminium foil adhesive tape at all joints and creates a cavity on the warm side of the insulation, which may be used for cabling and other services

· Insulating your solid wall isn't as simple as cavity wall insulation. Out of the two ways of insulation, internal wall insulation (also referred to as dry lining) is the most effective. It is cheaper and less complicated. This can be done, using an installer (make sure they are registered with Energy Efficiency) or a DIY job if you are experienced.

· There are 2 methods to insulate your internal wall, each using different material.

1. Insulation/plasterboard laments 

2. Wooden battens unfilled with insulation 

· You can decide how many rooms you wish insulated, as opposed to external wall insulation, which requires the whole dwelling at once. The rooms would need re-decorated afterwards, as the work will cause some upheaval. Perhaps a job to coincide with re-decorating, or something the DIY enthusiast could do before they re-decorate.

Barriers:

· Costs

· Associated disruption 

· Redecoration required
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